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Description 

This invention relates to a communication sys- 
tem of the multiplex type, that is with an informa- 
tion channel which is accessible to a plurality of 
users, provided between a master processing unit 
and slave units with the possibility that information 
exchange can be initiated from one of the slave 
units. In particular the communication system ac- 
cording to this invention can be applied to a plural- 
ity of units associated with the electrical devices in 
a vehicle, and especially for activation and control 
of the electrical devices fitted to a vehicle door, 
such as for example the window winding device, 
the door locking device, the device actuating var- 
ious electrical components in an outside rear-view 
mirror and the manual control switch device for 
operating the components of the various ab- 
ovementioned devices as described in Italian pat- 
ent application no. 671 58- A/89 filed on the 7 March 
1989 entitled: "Activation and control system for a 
plurality of electrical devices in a vehicle", and 
corresponding to WO-A-90/1 0559. 

As is known, multimaster systems in which 
each unit has the characteristics of a master unit 
and is therefore capable of communicating directly 
with every other unit are used in communication 
systems between various units. This has disadvan- 
tages in that: 

- all the units must be of approximately equal 
complexity, 

- because all the units are connected by 
means of a single data transmission line a 
fault in the latter may cause failure of the 
entire system if redundancy is not provided, 
but this entails costly duplication and oper- 
ational difficulties, 

- the structure of the messages is complex, 
either because they have to include double 
addressing, or because of the need to inter- 
pret all messages by a single unit. 

Master-slave systems have therefore been con- 
structed in which there is a central master unit 
which controls all communication sending com- 
mands to, interrogating or synchronising the slave 
units, which in turn can only transmit after these 
communications have been received. A result of 
this however is that the master unit must always be 
active whenever communication is required with 
any slave unit, In order to overcome this disadvan- 
tage while maintaining the structure of the master- 
slave system additional transmission lines dedi- 
cated to communication requests are required. 

A communication system with an hybrid ar- 
chitecture is disclosed in EP-A-0 307 344, of the 
multi-master type, wherein the master units are 
connected to each other by a single communica- 
tion bus, and each master unit is connected to a 



plurality of slave units through an own line. Each 
interface is connected to a plurality of electrical 
devices though an own line. Each master unit con- 
trols traffic of communication data by means of 

5 cyclic interrogation according to a preset se- 
quence, and in case of critical data to be transmit- 
ted from a particular interface, such an interface 
unit may send, at predetermined positions of the 
interrogation cycle, an interrupt request signal to 

io the own master unit. 

The object of this invention is to provide a 
communication system of the multiplex type be- 
tween a master processing unit and slave units in 
which each slave unit, although having the simpli- 

75 fied structure of a slave unit, can initiate transmis- 
sion to the master unit so as to overcome the 
disadvantages mentioned above, with particular ad- 
vantage in application to the communication sys- 
tem between a plurality of electrical devices in a 

20 vehicle, where it is important to have a relatively 
simplified system, but with a high guarantee of 
satisfactory performance, in order to reduce pro- 
duction and installation costs. 

In accordance with this invention a communica- 

25 tion system is provided between at least one mas- 
ter unit and slave units, as defined in claim 1- 

In order to provide a better understanding of 
this invention a particular embodiment will now be 
described purely by a way of a non-restrictive 

30 example with reference to the appended drawings 
in which: 

Figure 1 is a diagrammatical view from above of 
a motor vehicle to which the communication 
system for activation and control of a plurality of 
35 electrical devices constructed according to this 
invention is fitted, 

Figure 2 is a simplified block diagram of the 
connections between the various units in the 
system in Figure 1 , 
40 Figure 3 is an illustration of a communication 
message between units in the system in Figure 
1, and 

Figure 4 is an illustration of a communication 
time sequence between units in the system in 
45 Figure 1. 

The communication system according to this 
invention between various slave units and a master 
unit, and therefore between various slave units via 
a master unit, applies to local transmission net- 
so works of the multiplex type, and conveniently to 
multiplex networks in motor vehicles, for example 
of the type described in the abovementioned Italian 
patent application no. 67158-A/89 filed on the 7 
March 1989 and corresponding to WO-A-90/1 0559, 
55 the contents of which are incorporated in this de- 
scription by mere reference where necessary. 

Figure 1 therefore illustrates a motor vehicle 1 
including actuator devices provided respectively 
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with slave units connected with a master by means 
of multiplex connections, forming a communication 
system according to this invention. This motor ve- 
hicle 1 has two front doors 2 and 2\ and two rear 
doors 3 and 3', illustrated in the open position. A 
main control master unit 5 comprising a micropro- 
cessor 6 is housed close to dashboard 4 and from 
this lead cables 7, 7\ 8 and 8* and 9 respectively, 
each of which consists of a first electrical power 
supply conductor 10, a second data signal trans- 
mission conductor 11 and a third conductor 12 
connected to earth. 

Cables 7 and T go to front doors 2 and 2* 
respectively, while cables 8 and 8 f go to rear doors 
3 and 3\ Each of these cables is progressively 
connected by means of corresponding branches 
from the three conductors to a corresponding slave 
unit 27 which is connected respectively to a man- 
ual control switch device 14, an electrical control 
device 15 for an outside rear-view mirror 16, a door 
locking device 17 and a window winding device 18 
for the activation and control thereof. In particular 
this slave unit 27 conveniently includes a printed 
circuit to which are connected a first integrated 
circuit for the distribution of electrical power by 
means of an activating component (e.g. a small 
direct current electric motor) of the corresponding 
device with which slave unit 27 is associated, and a 
second integrated circuit for the processing of data 
signals relating to the operation of that component. 
These first and second integrated circuits form a 
logic unit and may conveniently include specific 
logic circuits for a microprocessor, solid state 
switches, etc., and may form circuits for protection 
against voltage and current overloads, control and 
diagnostic circuits, etc. 

In the case of device 14 with manual control 
switches the first integrated circuit is missing, in 
that there is no power activation, whereas in the 
case of device 15 for electrical control of the out- 
side rear-view mirror 16 there will be more than 
one activating member, in that the various electrical 
components activating orientation movements of 
the reflecting surface of the rear-view mirror, for 
altering the orientation of the rear-view mirror body 
with respect to the door, may be controlled, and a 
supply may be provided to the components heating 
the reflecting surface. 

In the case of cables 8 and 8' for doors 3 and 
3' the connection with electrical control device 15 
for outside rear-view mirror 16 will obviously be 
missing. Cable 8 also passes by means of a 
branch 26 to a slave unit 27 associated with a 
device 28, similar to device 17, for locking and 
releasing a boot 30, while cable 8' passes via a 
branch 26* to a slave unit 27 associated with a 
device 28\ also similar to device 17, for locking 
and releasing a flap 31 providing access to a fuel 



filler cap for motor vehicle 1. 

Cable 9 in turn is progressively connected by 
means of corresponding branches to three conduc- 
tors, two relating to slave units 27 associated re- 

5 spectively with a first and a second manual control 
switch device 32 and 33 placed in a zone 34 
(console) between the front seats capable of con- 
trolling devices 15 for electrical control of outside 
rear-view mirrors 16 and window winding devices 

w 18. 

As is illustrated in greater detail in Figure 2, the 
main control master unit 5 which is connected to a 
supply battery 40 is in turn connected to slave 
units 27 connected for example to cable branch 7 

75 by means of conductor 10 providing a positive 
electrical power supply, a conductor 11 for the 
transmission of data signals and a conductor 12 
providing a connection to earth. Connection of the 
various slave units 27 to transmission conductor 1 1 

20 is of the "wired and" type, in which a return resis- 
tor 41 is connected between conductor 11 and 
positive power conductor 10 in master unit 5, so 
that the dominant logic level is a "low" logic level, 
and is subordinate to any of the units which ini- 

25 tiates transmission. In both master unit 5 and slave 
units 27 transmission conductor 11 is in fact con- 
nected to the input to corresponding data receipt 
block 43, while a switch block 44 with a switch 
which is controlled by a data message transmission 

30 block 45 is connected between transmission con- 
ductor 1 1 and earth conductor 1 2. These blocks 43 
and 45 form the logic elements of the unit, and the 
coding for unit information is therefore of the type 
in which the duration of pulses of constant am- 

35 plitude equal to the supply voltage is modulated. 
Logic value "1 w is coded by a high/low ratio of 
more than unity, and vice versa for logic level n 0 n . 
The connection structure described with the return 
resistor, the switch block and the data receipt and 

40 transmission blocks are repeated in master unit 5 
for the other communication conductors 11, 1V, 
11"..., for the other cables, and other correspond- 
ing members are indicated by the same numbers 
and indices. 

45 The message sent by any one of units 5 or 27 

on transmission conductor 11 has a characteristic 
time course shown in Figure 3, in which starting 
from a "high" resting level of conductor 11, at 
which the transmission line is not occupied, there 

so is a first message start field 50 in which transmis- 
sion conductor 11 is altered to the "low" level by 
closing switch block 44 which is controlled by 
transmission block 45 of the corresponding unit 
initiating the exchange, then there is a second 

55 address field 51 conveniently consisting of six 
identification bits for the slave unit 27 which is 
transmitting, the logic level w 1 n or "0" of which is 
given by modulation of the closing time for switch 
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block 44 controlled by block 45, then there is a 
third data field 52 conveniently consisting of four 
bits coding the command or message which has 
been transmitted, and a further check field 53 con- 
veniently consisting of two redundant bits for 5 
checking that the message received is correct. 
Finally the transmission line is released by the 
transmitting unit and the signal on transmission 
conductor 1 1 returns to the "high" resting level. 

A command from one of the slave units 27 to w 
another (or several other) slave units 27 is transmit- 
ted via master unit 5 through steps which will be 
described with reference to Figure 4 which shows 
their temporal sequence. 

Assuming for example that at an initial instant 0 75 
a pulse is activated from switch unit 14 on door 2 
to cause the window winding device 18 in door 2' 
to open (Figure 1 ), initially slave unit 27 (indicated 
by A) associated with this switch device 1 4 on door 
2 decodes the type of activation made and as- 20 
certains that no communication is already in 
progress on the transmission line by checking the 
voltage level in transmission conductor 1 1 , which is 
at the high level when at rest as already described. 
If the level is high at instant t1 (1 msec) this slave 25 
unit 27 (A) transmits via transmission conductor 1 1 
a coded message of the type illustrated in Figure 3 
containing its own identification code, the com- 
mand code and the check field. At instant t2 (8 
msec) the coded message is received by master 30 
unit 5, which may be "activated" by the first field 
50 of this message to return to a fully operative 
condition from a resting state of low power con- 
sumption in which it may be, and this master unit 5 
checks that the message received is correct and 35 
that the corresponding command can be executed. 
If this is the case, at instant t3 (9 msec) this master 
unit 5 transmits a coded message, again of the 
type illustrated in Figure 3, including the identifica- 
tion code for the slave unit 27 (B), the command 40 
code and the check field, along transmission con- 
ductor 1 1 ' which passes to slave units 27 including 
the unit 27 (indicated by B in Figure 1) associated 
with the window winding device 18 on door 2\ At 
instant t4 (15 msec), the coded message is recog- 45 
nised by that slave unit 27 (B), which checks that 
the message received is correct, and if this is the 
case causes the window winding device to be 
activated. From that instant t4 slave unit 27 (B) 
controls the occupation of transmission conductor 50 
IV by means of a low logic level signal cor- 
responding to an extension of field 50 in Figure 3 
for a sufficient time (t4 - t5, conveniently 3 msec), 
to allow the disturbances due to the start-up of the 
actuator control by that unit 27 (B) to dampen 55 
down, and then at instant t5 (18 msec) that slave 
unit 27 (B) transmits a coded message to master 
unit 5 via transmission conductor 1 1 ' containing its 



own identification code, the code for the status of 
the actuator controlled by that unit 27 (B), therefore 
indicating that implementation of the command has 
been activated, together with any diagnostic in- 
formation, and the check field. At instant t6 (23 
msec) the coded message is received by master 
unit 5, which checks that the actuation has been 
correctly activated, at instant t7 (25 msec) it trans- 
mits a coded message, again of the type illustrated 
in Figure 3, comprising the identification code of 
the slave unit 27 (A) and the code confirming that 
the actuation command for the selective device of 
unit 27 (B) has been transmitted (actuation in 
progress), along transmission conductor 11 which 
passes to slave units 27 including unit 27 (A) 
associated with the switch activated by the control 
device 14. At instant t8 (31 msec) the coded mes- 
sage is recognised by the slave unit 27 (A), and on 
conclusion of the communication cycle described 
this can then return to the resting state after con- 
firming that the command has been executed. 

In the event of a failure at any level of the 
chain in the abovementioned communication cycle, 
unit 27 or 5, which at that time is acting as a 
transmitter, on failing to receive reply messages or 
detect any activity on the transmission line, repeats 
the message for a finite number of times. 

The advantages obtained with the communica- 
tion system according to this invention are obvious 
from what has been described, in that: 

- to begin with the complexity of the transmis- 
sion protocol and therefore the complexity of 
the slave units is very much reduced in com- 
parison with a multimaster system. This 
makes it possible to use a smaller number of 
components to construct the said slave units 
(by way of indication 10 to 60 in a local 
network), which is particularly advantageous 
for applications in motor vehicles, such as 
that described, where on account of mass 
production cost reductions are of major im- 
portance, and there is also a useful reduction 
in size enabling the units to be mounted 
directly on the various electromechanical de- 
vices, 

- transmission can be initiated from any slave 
unit without having to have additional lines to 
request communication. This is particularly 
advantageous in applications in motor ve- 
hicles, like that described, where there must 
be a resting state in which overall minimum 
power consumption is guaranteed in order to 
avoid discharging the battery. In this state it 
is not in fact possible to maintain an active 
master unit operating an interrogation or syn- 
chronisation programme as would be neces- 
sary with master/slave architecture. In the 
special application described it is necessary 
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for example to be able to release all the door 
locks simultaneously following the manual re- 
lease of one of these when the system is in 
the low power consumption state (vehicle 
parked and completely at rest), 5 

- there is a single master unit in which the 
programmed logic elements (e.g. the micro- 
processor) are concentrated. In general this 
assists the handling of all commands and/or 
enables for the functioning of various ac- 10 
tuators, with resulting simplicity, reliability 

and flexibility of the system, and the possibil- 
ity of identifying errors, in addition to the 
possibility of communicating with other intel- 
ligent systems, 15 

- as all messages must be received and trans- 
mitted by the master unit (unlike multi master 
systems) the latter can operate degraded 
functioning modes in the event of a local 
fault, if a particular arrangement is selected 20 
for the various communication lines, for ex- 
ample the "star" arrangement illustrated in 
Figure 1 , where a plurality of groups of slave 
units are connected to corresponding com- 
munication lines which are in turn connected 25 
to the master unit as described in the Italian 
patent application 67328 -A/89, filed on the 
same date by the same applicant and cor- 
responding to EP-A-396089 entitled: "Con- 
nection system between a master unit and 30 
slave units", the contents of which are incor- 
porated in this description by simple refer- 
ence where necessary. This may be done 
without recourse to duplicating the transmis- 
sion line, which in the specific application of 35 
motor vehicles is one of the most frequent 
causes of a fault. 

Other advantages are that: 

- the structure of the communication message 

is extremely simple, with only a single con- 40 
stant identification field 51 for each slave unit 
27, functioning as an address or signature for 
the message which the slave unit must re- 
ceive or has sent, 

- data field 52 is reduced to a minimum (in 45 
fact, for example, using only four bits, move- 
ment can be controlled in three axes, plus a 
power actuation for a given actuator, for ex- 
ample that of device 15 which electrically 
controls outside rear-view mirror 16), as there so 
are no different possible interpretations of the 
data, 

- the structure of such a message makes it 
possible to activate any one of the units 
connected to the communication fine from a 55 
resting condition whenever such a message 

is initiated, this being determined by the ini- 
tial low level field 50, and to return to the low 



power consumption resting condition when 
the communication line is again free (de- 
tected by the high level logic signal for a 
predetermined time), 
- the structure of the communication may be 
handled simultaneously with communication 
structured in a different way, for example: 

a) it may coexist with cyclical interrogation 
(polling) of the slave units by the master unit, 
merely by authorising the latter to perform 
this function only after a period of time during 
which the communication line is free for a 
period longer than that specified for com- 
mand transmissions in real time. 

b) the master unit may under certain con- 
ditions become transparent, allowing the pos- 
sibility of direct transmission between slave 
units, 

c) given the possibility of using a "star" con- 
nection arrangement centred on the master 
unit as described, any non-functioning com- 
munication branches can be isolated. 

Finally it is clear that modifications and variants 
may be applied to the embodiment of this invention 
described and illustrated. For example the number 
and allocation of the connected devices indicated, 
by way of example may be varied and the circuit 
configurations which have been illustrated by way 
of example in the diagrams may also be varied. In 
addition to this master unit 5 may have connections 
between the various communication conductors 1 1 , 
11", 11",. ., other than those illustrated in Figure 2, 
with communication interconnections as described 
in the abovementioned patent application EP-A- 
396089 entitled: "Connection system between a 
master unit and slave units". 

Claims 

1. A communication system between at least one 
master unit (5) and a plurality of slave units 
(27), said plurality of slave units being directly 
connected to said master unit (5) through at 
least one communication channel (11), said 
slave units (27) comprising logical means (43, 
44, 45) for exchanging communication mes- 
sages with said master unit and for indepen- 
dently initiating transmission towards said mas- 
ter unit, characterized in that said logical 
means (43, 44, 45) are able to initiate transmis- 
sion at any time said communication channel 
is free. 

2. A system according to claim 1, characterised 
in that the said communication messages ex- 
changed by the said slave units (27) with the 
said master unit (5) comprise a first field (51) 
identifying a said slave unit (27) and a second 
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data field (52). 

3. A system according to claim 2, characterised 
in that the said first field (51) identifies the said 
slave unit (27) which sent the said communica- 
tion in the event of transmission towards the 
master unit (5) and identifies the said slave 
unit (27) which is to receive the said commu- 
nication in the case of transmission towards 
the said slave unit (27). 

4. A system according to claim 2 or 3, charac- 
terised in that the said second data field (52) 
includes activation or control data for the said 
slave unit (27) and/or the said master unit (5). 

5. A system according to one of claims 2 to 4, 
characterised in that the said first field (51) 
consists of six bits and that the said second 
field (52) consists of four bits. 

6. A system according to one of the foregoing 
claims, characterised in that the said slave (27) 
and master (5) units are connected to the said 
common communication channel (11) by 
means (41) which force the said channel (11) 
to a different logical level when the said chan- 
nel (11) is occupied by one of the said units 
(27, 5) in order to send a communication mes- 
sage. 

7. A system according to claim 6, characterised 
in that the said units (27, 5) detect that the said 
channel (11) is in a free condition for the 
forwarding of a communication message by 
means (43) for detecting the said logical level 
of the said channel (11). 

8. A system according to one of the foregoing 
claims, characterised in that the said commu- 
nication message has a preliminary field (50) 
which can be used to activate the said units 
(27, 5) from a resting state of minimum power 
consumption. 

9. A system according to claim 8, deriving from 
claim 7, characterised in that the said prelimi- 
nary field (50) produces a different logical level 
in the said channel (11). 

10. A system according to one of the foregoing 
claims, characterised in that the said logical 
means include at least one block (43) which 
detects data signals on the said communica- 
tion channel (11), and at least one block (45) 
transmitting data signals on the said channel 
(11). 



11. A system according to one of the foregoing 
claims, characterised in that the said commu- 
nication message transmission is effected by 
means of an asynchronous serial protocol. 

5 

12. A system according to claim 11, characterised 
in that the said transmission is effectuated by 
constant pulse height duration modulation. 

w 13. A system according to one of the foregoing 
claims, characterised in that groups of the said 
slave units (27) are connected to correspond- 
ing communication lines (7, 7',...) connected to 
the said master unit (5). 

15 

14. A system according to claim 13 characterised 
in that the said slave units (27) are some ten in 
number. 



20 



25 



15. A system according to claim 13 or 14, charac- 
terised in that the said master unit (5) includes 
means (6) for controlling the exchange of data 
signals between the said communication lines 
(7, 7',...). 

16. A system according to one of the foregoing 
claims, characterised in that the said master 
unit (5) includes a microprocessor (6). 



30 17. A system according to one of the foregoing 
claims, characterised in that the said slave 
units (27) are associated with electrical devices 
(14, 15, 17, 18, 28, 28\ 32, 33) in a vehicle (1) 
for activating or controlling at least one elec- 

35 trically functioning member in the said device 

(14, 15, 17, 18, 28, 28', 32, 33). 

18. A system according to claim 17, characterised 
in that a first (27 A) of the said slave units is 

40 by means of the said logical means (43, 44, 

45) capable of sending the said master unit (5) 
a first communication message to actuate one 
(18) of the said devices (14, 15. 17, 18, 28, 28\ 
32, 33) controlled by a second (27 B) of the 

45 said slave units, that the said master unit (5) is 

capable of sending a second actuation com- 
mand message for the said second (27 B) of 
the said slave units, that the said second slave 
unit (27 B) is capable of sending the said 

so master unit (5) a third message providing in- 

formation about the said actuation, and that the 
said master unit (5) is capable of sending the 
said first slave unit (27 A) a fourth message 
confirming receipt of the actuation command 

55 from the said second slave unit (27 B). 

19. A system according to claim 17 or 18, charac- 
terised in that the said peripheral units (27) 
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include at least one integrated circuit providing 
means for the distribution of electrical power 
for operation of the said component, and/or 
means for the treatment of data signals relating 
to the functioning of the said component. 

20. A system according to one of the foregoing 
claims, characterised in that the said commu- 
nication channel between the said slave units 
(27) and the said master unit (5) is provided by 
means of at least one electrical connection 
cable (7, 7\ 8, 8\ 9) comprising a first conduc- 
tor (10) with a positive electrical power supply, 
a second conductor (11) for the transmission of 
data signals and a third conductor (12) which 
is connected to earth. 

21. A system according to claim 20, characterised 
in that it includes a single said electrical con- 
nection cable (7, 7\ 8, 8') for at least the 
devices (14, 15, 17, 18) applied to one door (2. 
2\ 3, 3') of a vehicle (1). 

22. A system according to claim 21, characterised 
in that the said devices applied to the said 
door (2, 2\ 3, 3') include at least one window 
winding device (18), a door locking device (17) 
and a manual control switch device (14). 

23. A system according to claim 22, characterised 
in that the said devices applied to the said 
door (2, 2') also include a device (15) for 
electrical control of an outside rear-view mirror 
(16). 

24. A motor vehicle (1) including a plurality of 
devices (14, 15, 17, 18. 28, 28\ 32. 33) com- 
prising at least one electrically functioning 
member, characterised in that it includes a 
communications system between at least one 
master processing unit (5) and slave units (27) 
associated with the said devices (14, 15, 17, 
18. 28. 28', 32, 33) according to one of the 
foregoing claims. 

PatentansprUche 

1. Kommunikationssystem zwischen wenigstens 
einer fUhrenden Einheit (5) und einer Mehrzahl 
von gefOhrten Einheiten (27), die direkt mit der 
fuhrenden Einheit (5) uber wenigstens einen 
Kommunikationskanal (11) verbunden sind und 
die logische Einrichtungen (43, 44, 45) zum 
Austausch von Kommunikationsnachrichten mit 
der fuhrenden Einheit und zum unabhangigen 
Initiieren von Obertragungen zur fuhrenden 
Einheit umfassen, dadurch gekennzeichnet, 
daO die logischen Einrichtungen (43,44, 45) 



Obertragungen zu jeder Zeit, zu der der Kom- 
munikationskanal frei ist, initiieren konnen. 

2. System nach Anspruch 1, dadurch gekenn- 
5 zeichnet. daB die von den gefOhrten Einheiten 

(27) mit der fuhrenden Einheit (5) ausgetausch- 
ten Kommunikationsnachrichten ein erstes Feld 
(51) umfassen, das die gefOhrte Einheit (27) 
identifiziert und ein zweites, namlich ein Daten- 
10 feld (52) umfassen. 

3. System nach Anspruch 2, dadurch gekenn- 
zeichnet, dafi das erste Feld (51) im Fall des 
Sendens zur fOhrehden Einheit (5) die gefOhrte 

T5 Einheit (27) identifiziert, die die Kommunikation 

gesendet hat, und im Fall des Sendens zur 
gefOhrten Einheit (27) die gefuhrte Einheit (27) 
identifiziert, die die Kommunikation empfangen 
soli. 

20 

4. System nach Anspruch 2 Oder 3, dadurch ge- 
kennzeichnet, daS das zweite, namlich das Da- 
tenfeld (52) Aktivierungs- Oder Steuerdaten fur 
die gefuhrte Einheit (27) und/oder fur die fOh- 

25 rende Einheit (5) enthalt. 

5. System nach einem der Anspruche 2 bis 4, 
dadurch gekennzeichnet, daB das erste Feld 
(51) aus sechs Bits besteht und das zweite 

30 Feld (52) aus vier Bits besteht. 

6. System nach einem der vorhergehenden An- 
sprOche, dadurch gekennzeichnet, daB die ge- 
fuhrten (27) und die fuhrenden (5) Einheiten 

35 mit dem gemeinsamen Obertragungskanal (11) 

durch Einrichtungen (41) verbunden sind, die 
diesen Kanal (1 1 ) dann auf einen anderen logi- 
schen Wert setzen, wenn dieser Kanal (11) 
durch eine der Einheiten (27, 5) zum Zweck 

40 des Sendens einer Kommunikationsnachricht 

belegt wird. 

7. System nach Anspruch 6, dadurch gekenn- 
zeichnet, daB die Einheiten (27, 5) mit Hilfe 

45 einer Einrichtung (43) zum Feststellen des logi- 

schen Werts des Kanals (11) feststellen, daB 
der Kanal (11) sich in einem fur das Abgeben 
einer Kommunikationsnachricht freien Zustand 
befindet. 

50 

8. System nach einem der vorhergehenden An- 
sprOche, dadurch gekennzeichnet, daB die 
Kommunikationsnachricht ein vorlaufendes 
Feld (50) aufweist, das zum Aktivieren der Ein- 

55 heiten (27, 5) aus einem Ruhezustand minima- 

len Stromverbrauchs heraus verwendet werden 
kann. 
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9. System nach dem auf Anspruch 7 ruckbezoge- 
nen Anspruch 8, dadurch gekennzeichnet, dafi 
das vorlaufende Feld (50) im Kanal (11) einen 
anderen logischen Wert erzeugt. 

10. System nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dafi die lo- 
gischen Einrichtungen wenigstens einen Block 
(43) enthalten, der Datensignale auf dem Kom- 
munikationskanal (11) entdeckt, und wenig- 
stens einen Block (45) enthalten, der Datensi- 
gnale auf diesem Kanal (11) sendet. 

11. System nach einem der vorhergehenden An- 
spruch e, dadurch gekennzeichnet, dafi das 
Senden der Kommunikationsnachricht mit Hilfe 
eines asynchronen Serienprotokolls bewirkt 
wird. 

12. System nach Anspruch 11, dadurch gekenn- 
zeichnet, dafl das Senden bewirkt wird durch 
eine Impulsdauermodulation bei konstanter Im- 
pulshohe. 

13. System nach einem der vorhergehenden An- 
sprOche, dadurch gekennzeichnet, dafl Grup- 
pen der gefuhrten Einheiten (27) mit entspre- 
chenden mit der fuhrenden Einheit (5) verbun- 
denen Kommunikationsleitungen (7,7*,...) ver- 
bunden sind. 

14. System nach Anspruch 13, dadurch gekenn- 
zeichnet, dafi es einige zehn gefUhrte Einhei- 
ten (27) gibt. 

15. System nach Anspruch 13 oder 14, dadurch 
gekennzeichnet, dafl die fGhrende Einheit (5) 
eine Einheit (6) zum Steuern des Austauschs 
von Datensignalen zwischen den Kommunika- 
tionsleitungen (7,7*,...) enthalt. 

16. System nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, dafl die fGh- 
rende Einheit (5) einen Mikroprozessor (6) ent- 
halt 

17. System nach einem der vorhergehenden An- 
sprtiche, dadurch gekennzeichnet, dafl die ge- 
fUhrten Einheiten (27) elektrischen Vorrichtun- 
gen (14, 15, 17, 18, 28, 28', 32, 33) in einem 
Fahrzeug (1) zum Aktivieren oder Steuern von 
wenigstens einem elektrisch funktionierenden 
Bauteii in dieser Vorrichtung (14, 15, 17, 18, 
28, 28\ 32, 33) zugeordnet sind. 

18. System nach Anspruch 17, dadurch gekenn- 
zeichnet, dafi eine erste (27 A) der gefuhrten 
Einheiten mit Hilfe der logischen Einrichtungen 



(43, 44, 45) der fuhrenden Einheit (5) eine 
erste Kommunikationsnachricht zum Beta ti gen 
einer (18) dieser Vorrichtungen (14, 15, 17, 18, 
28, 28', 32, 33) senden kann, die von einer 

5 zweiten (27 B) der gefOhrten Einheiten gesteu- 

ert werden dafl die fGhrende Einheit (5) eine 
zweite Nachricht, namlich eine Betatigungsbe- 
fehlsnachricht fUr diese zweite (27 B) der ge- 
fuhrten Einheiten senden kann, dafi diese zwei- 

10 te gefuhrte Einheit (27 B) der fuhrenden Ein- 

heit (5) eine dritte Nachricht senden kann, die 
eine Information Uber die Betatigung gibt, und 
dafi die fuhrende Einheit (5) an die erste ge- 
fUhrte Einheit (27 A) eine vierte Nachricht sen- 

75 den kann, die den Empfang des Beta tig ungs- 

befehls von der zweiten gefuhrten Einheit (27 
B) bestatigt. 

19. System nach Anspruch 17 Oder 18, dadurch 
20 gekennzeichnet, dafi die peripheren Einheiten 

(27) wenigstens einen integrierten Schaltkreis, 
der Einrichtungen fur die Verteilung von elek- 
trischer Leistung fUr den Betrieb dieses Bau- 
teils zur VerfOgung stellt. und/oder Einrichtun- 
25 gen fur die Behandlung von Datensignalen, die 

sich auf die Funktion dieses Bauteils beziehen, 
enthalten. 

20. System nach einem der vorhergehenden An- 
30 sprUche, dadurch gekennzeichnet, dafi der 

Kommunikationskanal zwischen den gefuhrten 
Einheiten (27) und der fuhrenden Einheit (5) 
durch wenigstens ein elektrisches Verbin- 
dungskabel (7, 7\ 8, 8\ 9) geschaffen ist das 
35 einen ersten Leiter (10) mit einer positiven 

elektrischen Stromversorgung. einen zweiten 
Leiter (11) fur die Obertragung von Datensigna- 
len und einen dritten Leiter (12) der mit Masse 
verbunden ist, umfafit. 

40 

21. System nach Anspruch 20, dadurch gekenn- 
zeichnet, dafi es ein einziges elektrisches Ver- 
bindungskabel (7, 7\ 8, 8') fOr wenigstens die 
fur eine der Turen (2, 2', 3, 3') eines Fahr- 

45 zeugs (1) verwendeten Vorrichtungen (14, 15, 

17, 18) enthalt. 

22. System nach Anspruch 21, dadurch gekenn- 
zeichnet, dafi die fOr diese TOre (2, 2', 3. 3') 

so verwendeten Vorrichtungen wenigstens eine 

Fenster-Auf-und-Zudrehvorrichtung (18), eine 
Turverriegelvorrichtung (17) und eine manuelle 
Steuerschaltervorrichtung (14) umfassen. 

55 2a System nach Anspruch 22, dadurch gekenn- 
zeichnet, dafi die fOr die Ture (2, 2*) verwende- 
ten Vorrichtungen aufierdem eine Vorrichtung 
(1 5) fur die elektrische Steuerung eines Aufien- 



8 



15 



EP 0 396 090 B1 



16 



rtickblickspiegels (16) umfassen. 

24. Kraftfahrzeug (1) mit einer Vielzahl von Vor- 
richtungen (14, 15, 17, 18. 28, 28\ 32, 33), die 
wenigstens ein elektrisch funktionierendes 
Bauteil enthalten, dadurch gekennzeichnet, dafl 
es ein Kommunikationssystem zwischen we- 
nigstens einer fuhrenden Verarbeitungseinheit 
(5) und gefuhrten Einheiten (27), denen diese 
Vorrichtungen (14, 15. 17, 18, 28, 28\ 32, 33) 
zugeordnet sind, gemaB einem der vorherge- 
henden Anspruche enthalt. 

Revendications 

1. Systeme de communication entre au moins un 
module maltre (5) et une plurality de modules 
esclaves (27), les modules esclaves £tant di- 
rectement connected au module mattre (5) par 
I'intermediaire d'au moins un canal de commu- 
nication (11), les modules esclaves (27) com- 
prenant des moyens logiques (43, 44, 45) pour 
echanger des messages de communication 
avec le module maltre et pour initialiser de 
fagon ind§pendante une Emission vers le mo- 
dule maltre, caracteris6 en ce que lesdits 
moyens logiques (43, 44, 45) peuvent initialiser 
une transmission a tout instant ou le canal de 
communication est libre. 



6. Systeme selon Tune des revendications prec£- 
dentes, caractense" en ce que les modules 
esclaves (27) et maltre (5) sont relies au canal 
de communication commun (11) par des 
5 moyens (41) qui forcent le canal (11) a un 

niveau logique different quand le canal (11) est 
occupe par Tun des modules (27. 5) pour 
envoyer un message de communication. 

w 7. Systeme selon la revendication 6, caracteVis£ 
en ce que les modules (27, 5) detectent que le 
canal (11) est dans un etat libre pour renvoi 
d'un message de communication par des 
moyens (43) de detection du niveau logique du 

75 canal (1 1 ). 

8w Systeme selon Tune des revendications prec£- 
dentes, caracterise* en ce que le message de 
communication comprend un champ prelimi- 
20 naire (50) qui peut etre utilise pour activer 

lesdits modules (27, 5) a partir d'un £tat de 
veille a consommation minimale. 

9. Systeme selon la revendication 8, prise dans 
25 sa dependance de la revendication 7, caracte- 

rise" en ce que le champ prSliminaire (50) 
produit un niveau logique different dans le 
canal (11). 

30 10. Systeme selon Tune des revendications prece- 
dentes, caracterise en ce que les moyens logi- 
ques comprennent au moins un bloc (43) qui 
detecte des signaux de donnees sur le canal 
de communication (11), et au moins un bloc 
(45) Smettant des signaux de donnees sur le 
canal (11). 



2. Systeme selon la revendication 1, caracterise 
en ce que les messages de communication 
^changes entre les modules esclaves (27) et le 
module maltre (5) comprennent un premier 
champ (51) identifiant un module esclave (27) 35 
et un second champ de donnees (52). 



3. Systeme selon la revendication 2, caracterise 
en ce que le premier champ (51) identifie le 
module esclave (27) qui a envoye la communi- 40 
cation dans le cas d'une Emission vers le 
module maltre (5) et identifie le module escla- 
ve (27) qui doit recevoir la communication 
dans le cas d'une emission vers le module 
esclave (27). 45 

4. Systeme selon la revendication 2 ou 3, carac- 
terise en ce que le second champ de donnees 
(52) comprend des donnees d'activation ou de 
commande pour le module esclave (27) et/ou 50 
le module maltre (5). 

5. Systeme seion Tune des revendications 2 a 4, 
caracterise en ce que le premier champ (51) 
comprend six bits et en ce que le second 55 
champ (52) comprend quatre bits. 



11. Systeme selon Tune des revendications prece- 
dentes, caracterise en ce que remission du 
message de communication est realisee selon 
un protocole se>ie asynchrone. 

12. Systeme selon la revendication 11, caracterise" 
en ce que remission est effectuee par une 
modulation de duree d'impulsions de hauteur 
constante. 

13. Systeme selon I'une des revendications prec£- 
dentes, caracterise' en ce que des groupes de 
modules eslaves (27) sont connectes a des 
lignes de communication correspondantes (7, 
T ) connecters au module maltre (5). 

14. Systeme selon la revendication 13, caracterise 
en ce que les modules esclaves (27) sont au 
nombre de quelques dizaines. 
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15. Sy steme selon la revendication 13 ou 14, ca- 
racterise en ce que le module maltre (5) com- 
prend des moyens (6) pour controler les 
^changes de signaux de donnees entre les 
lignes de communication (7, 7\...). 5 

16. Systeme selon Tune des revendications pr£ce- 
dentes, caracterise en ce que le module maltre 
(5) comprend un microprocesseur (6). 

10 

17. Systeme selon Tune des revendications prec6- 
dentes, caracterise en ce que les modules 
esclaves (27) sont associes a des dispositifs 
<§lectriques (14, 15, 17, 18. 28, 28\ 32, 33) 
d'un vehicule (1) pour activer ou commander is 
au moins un element a fonctionnement electri- 

que dans un dispositif (14, 15, 17, 18, 28, 28', 
32, 33). 

18. Systeme selon la revendication 17, caracterise 20 
en ce qu'un premier (27A) des modules escla- 
ves peut, par I'intermediaire des moyens logi- 
ques (43, 44, 45), envoyer au module mattre 

(5) un premier message de communication 
pour actionner Tun (18) desdits dispositifs (14, 25 
15, 17, 18, 28, 28\ 32, 33) commandes par un 
second (27 B) des modules esclaves, en ce 
que le module maltre (5) peut envoyer un 
second message de commando d'actionne- 
ment pour le second (27B) des modules escla- 30 
ves, en ce que le second module esclave 
(27B) peut envoyer au module maltre (5) un 
troisieme message fournissant des informa- 
tions sur led it action nement, et en ce que le 
module maltre (5) peut envoyer au premier 35 
module esclave (27A) un quatrieme message 
confirmant la reception de I'ordre d'actionne- 
ment a partir du second module esclave (27B). 

19. Systeme selon la revendication 17 ou 18, ca- 40 
racterise* en ce que les modules peViprteriques 

(27) comprennent au moins un circuit integre 
fournissant des moyens pour la distribution 
d'energie electrique pour Taction nement du 
composant, et/ou des moyens pour le traite- 45 
ment des signaux de donnees concernant le 
fonctionnement du composant. 

20. Systeme selon Tune des revendications pre*c6- 
dentes, caracterise en ce que le canal de so 
communication entre les modules esclaves 

(27) et le module mattre (5) est assure par au 
moins un cable de connexion electrique (7, 7\ 
8, 8', 9) comprenant un premier conducteur 
(10) lie a une alimentation electrique positive, 55 
un second conducteur (11) pour la transmis- 
sion des signaux de donnees, et un troisieme 
conducteur (12) connecte a la masse. 



21. Systeme selon la revendication 20, caracterise* 
en ce qu'il comprend un seul dit cable de 
connexion electrique (7, 7\ 8, 8') pour au 
moins les dispositifs (14, 15, 17, 18) associes 
a une porte (2, 2\ 3, 3 r ) d'un vehicule (1). 

22. Systeme selon la revendication 21 , caracterise 
en ce que les dispositifs appliques a ladite 
porte (2, 2', 3, 3') comprennent au moins un 
dispositif leve-vitre (18), un dispositif de ver- 
rouillage de porte (1 7) et un dispositif commu- 
tateur de commande manuelle (14). 

23. Systeme selon la revendication 22, caracterise 1 
en ce que les dispositifs appliques a la porte 
(2, 2') comprennent Sgalement un dispositif 
(15) pour commander electriquement un r6tro- 
viseur externe (1 6). 

24. Vehicule a moteur (1) comprenant une pluralite 
de dispositifs (14, 15, 17, 18, 28, 28', 32, 33) 
comportant au moins un 6l£ment fonctionnant 
electriquement, caracterise en ce qu'il com- 
prend un systeme de communication entre au 
moins un module de traitement maltre (5) et 
des modules esclaves (27) associes aux dispo- 
sitifs (14, 15, 17, 18, 28, 28', 32, 33) selon 
Tune des revendications prScedentes. 
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